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Description 

The present invention relates to an apparatus 

and method for testing the contents of a sealed 
container holding a liquid under the pressure of gas 
in a headspace. The container is typically a can 
and the liquid may for example be a beverage in 
which gas is dissolved. 

It is the practice in the soft drinks industry to 
test the contents of a small proportion of cans filled 
with typically a cart^onated beverage during a pro- 
duction run. One of the tests made is to measure 
the pressure in the headspace of the can to in- 
dicate the caritx)nation of the beverage. Another 
test is to measure the dissolved oxygen concentra- 
tion of the beverage. It is necessary for the dis- 
solved oxygen concentration of the beverage to be 
below a given maximum as oxygen may react with 
substances in the beverage to cause deterioration 
of the beverage. 

Conventionally, the two tests mentioned above 
are conducted separately. The can is pierced with 
a hollow needle having a relatively wide bore. The 
needle communicates with the pressure gauge. An 
inner steel tube is inserted through the needle into 
the liquid in the can and acts as a siphon for 
withdrawing a sample of the liquid for a measure- 
ment of its dissolved oxygen concentration (see 
e.g. US-A-3 849 070). This arangement has a 
disadvantage in that the needle and its associated 
tubes add appreciably to the volume of the head- 
space of the can and thus causes inaccuracy in the 
measurement of the pressure in the headspace. 

It is an aim of the invention to provide a meth- 
od and apparatus that makes It possible to mitigate 
this problem. 

According to the present invention there is 
provided an apparatus for testing the contents of a 
sealed container holding a liquid under the pres- 
sure of gas in a headspace. including a first piercer 
positioned and operable to penetrate the top of the 
container whereby to place the headspace of the 
container in communication with at least one gas 
passageway, and a second piercer positioned and 
operable to penetrate the bottom of the container 
whereby to place the liquid in communication with 
the liquid passageway. 

The invention also provides a method for test- 
ing the contents of a sealed container holding a 
liquid under the pressure of gas in a headspace, 
including piercing the top of the container and 
passing gas from the headspace through a gas 
passageway for testing, and then piercing the bot- 
tom of the container and passing a liquid from the 
container through a liquid passageway for testing. 

The terms 'top* and 'bottom* are relative to the 
position of tiie container in the apparatus and 
method according to the invention. 



The invention makes it possible to employ pas- 
sageways having very small volumes, typically, 
each under one cubic centimetre, thus making pos- 
sible relatively accurate measurement of the pres- 
5 sure in the headspace and of the concentration of 
the chosen dissolved gas. typically oxygen. In the 
liquid. 

In addition the invention allows for the pre- 
setting of an accurate counter pressure prior to 

10 discharge of the can contents, reducing gas 
breakout and further improving the accuracy of 
dissolved gas measurement. 

Preferably, said at least one gas passageway 
extends through a body member, and the first 

15 piercer comprises a hollow needle having its proxi- 
mal end mounted in the body and communicating 
with said gas passageway. Typically, tiie gas pas- 
sageway terminates at one end in one face of the 
body member and at its other end at an opposite 

20 face of the body member. Preferably, a gas pas- 
sageway at one end receives a pressure gauge 
and at its other end a pipe having a valve disposed 
therein enabled to be placed In communication with 
a source of gas under pressure. This arrangement 

25 enables a counter pressure to be applied to the 
headspace once the gas pressure has been mea- 
sured therein, which counter pressure can be main- 
tained during the withdrawal of liquid from the 
bottom of the container so as to reduce the amount 

30 of the chosen dissolved gas that comes out of 
solution during this procedure. 

The apparatus and method according to the 
present invention will now be described by way of 
example with reference to the accompanying draw- 

35 Ings, in which : 

Figure 1 is a front elevation, partly in section, of 
a can testing apparatus according to the inven- 
tion; 

Figure 2 is a side view of the apparatus shown 
40 in Rgure 1. in which the top of a can is shown 
pierced; 

Figure 3 is a view similar to that of Figure 2 but 
showing both the top and bottom of the can 
pierced. 

45 Referring to the drawings, the can testing ap- 
paratus includes an upper can piercing assembly 2 
and a lower can piercing assembly 4. The assem- 
blies 2 and 4 are mounted on a stand 6. The stand 
6 also carries a platform 8 on which a can 10 (or 

50 other such container), shown in dashed lines in the 
drawings, is supported. The other piercing assem- 
bly 2 comprises a block 12 which may be slid up 
and down the stand and secured in a chosen can 
piercing position by operation of bolts 14. The 

65 block 12 guides a body member 16 for vertical 
movement. The body member 16 carries a vertical 
hollow needle 18 whose proximal end commu- 
nicates with a gas passageway 20 extending 
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through the body member 16 from one side face 
22 to an opposite side face 24 thereof. 

The needle 18 may be towered so as to pierce 
the can 10 by lowering (from the position shown in 
Rgure 1 to the position shown in Figures 2 and 3) 
an arm 26 having an a handle 28 at one end and at 
its other end being received in a shaft 30 which, as 
shown in Rgures 2 and 3 has eccentrically con- 
nected thereto a link 32. The link 32 is also con- 
nected by a pin 34 to the body member 16. The 
arrangement is such that downward displacement 
of the arm 26 moves downwards the point of con- 
nection between the link 32 and the shaft 30 such 
that there is corresponding downward movement of 
the body member 16. The needle 18 is formed of 
steel sufficiently strong to penetrate the top of the 
can without itself being distorted. As the arm 26 is 
lowered so an elastomeric bush 38 engaged be- 
tween the top of the can 10 and the body member 
16 is compressed to make a gas-tight seal as tiie 
needle 18 penetrates the top of the can 10. 

The end of the passageway 20 terminating in 
the face 22 receives a pressure gauge 40 whereby 
pressure in the headspace can be measured. In 
Figures 2 and 3. the pressure gauge, for purposes 
of clarity of illustration, is not shown. The end of 
the passageway 20 terminating in the face 24 of 
the block 12 receives a pipe 42 having a manually 
operable stop valve 44 located therein at a region 
near this end. The opposite end of the pipe 42 may 
be connected to a cylinder of gas such as nitrogen 
(not shown). A vent pipe 46 terminates in the pipe 
42 at a region intermediate the ends of the pipe 42. 
The vent pipe 46 has a manually operable valve 48 
disposed therein. In use. if it is desired to smell the 
gas in the headspace of the can 10 the valves 44 
and 48 may be opened to vent ttie gas from the 
headspace. 

The lower piercer assembly 4 is substantially 
tile same as the upper piercer assembly 2 save 
that it is disposed such that an upward movement 
rattier than a downward movement of tiie needle 
causes the bottom of the can to be pierced. The 
piercer assembly 4 includes a block 50 which is 
able to be slid up and down tiie stand and can be 
secured in a chosen position by tightening bolts 
52. The block 50 guides a body member 54 for 
vertical movement. The body member 54 has the 
proximal end of a hollow vertically disposed needle 
56 disposed therein. The proxmial end of the nee- 
dle 56 communicates with a passageway 58 ex- 
tending laterally through the body member 54 from 
one side face 60 to an opposite side face 62 of tiie 
body member 54. 

Upward movement of the needle 56 is effected 
by raising an arm 64 (having a handle 66) from the 
position, shown in figures 1 and 2 to the position 
shown in Rgure 3. The needle 56 extends ttirough 



a passage 68 in the platform 8 on which the can 10 
is seated. Raising tiie arm 64 causes a shaft 70 in 
which the arm 64 is received to rotate. The shaft 
70 is eccentrically connected by link 72 to a pin 77 

5 carried by the body member 54. The rotation of the 
shaft 70 caused by raising the arm 64 urges tiie 
link 72 upwards and thus moves the needle 56 
upwards. The needle 56 is made of a steel suffi- 
ciently strong to enable it to pierce the bottom of 

TO ttie can 10 witiiout itself being defonmed. As the 
arm 64 is raised so as elastomeric bush 69 en- 
gaged between the bottom of the can 10 and the 
body member 54 is compressed to make a seal as 
tiie needle 56 pierces the can. 

19 The end of tiie passageway 56 that terminates 
in ttie face 60 of ttte block 50 is closed by a 
manually operable valve 71. The other end of the 
passageway 58 receives the inlet 73 to an elec- 
trochemical cell 74. typically of the Clarke type, for 

20 measuring dissolved oxygen concentration. The 
cell 74 may form part of a commercial dissolved 
oxygen meter. The cell 74 has an outlet 76 con- 
nected by tubing 78 to a drain so that after passing 
over the face of the cell membrane (not shown) the 

25 liquid from the can 10 may be drained away. 

The piercing assemblies 2 and 4 are advanta- 
geously assemblies of a kind previously employed 
for measuring gas pressure. For example, they 
may be Reeve carbonation testers. Thus, the ap- 

30 paratus shown in the drawings may be made from 
standard components save for the platform 8 which 
can readily be formed as a plastics moulding. 

In operation, the piercing assemblies 2 and 4 
are suitably positioned on the stand 6. A can 10 is 

35 placed on the platform 8. The top of the can 10 is 
then pierced by lowering the arm 26 to cause the 
needle 18 to penetrate the top of the can 10 and 
thus assume tiie position shown in Figure 2 of tiie 
drawings. The pressure gauge 40 is thus placed in 

40 communication with the headspace of the can and 
so the pressure in the headspace can be mea- 
sured. Valve 44 is then opened, but v^ve 48 is 
kept ctosed. to permit a gas pressure preferably 
the same or a littie above that recorded by tiie 

45 pressure gauge 4() to be applied to the headspace. 
The arm 64 is ttien raised to the position shown in 
Figure 3 cause the needle 56 to penetrate tiie 
bottom of the can 10. Liquid is thus caused to flow 
tiirough tiie passageway 58 Into tiie cell 74 to 

50 enable its dissolved oxygen concentration to be 
measured using the dissolved oxygen meter (which 
may for example be of the kind made by Jenway 
Ltd of Felsted, Essex). 

If it is desired to smell the contents of tiie 

55 headspace* tiien. prior to piercing the bottom of tiie 
can the valve 48 may be momentarily opened. 

The passageways 20 and 58 are typically of 
very small volume, for example less than 1 cubic 
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centimetre each, to permit relatively accurate mea- 
surements of the gas pressure and dissolved oxy- 
gen concentration to be made. 

If desired, an apparatus according to the inven- 
tion may be operated with the can supported at an 
angle of 90* to that shown in the drawings but with 
the piecers still vertically displaceabte. 

Claims 

1. Apparatus for testing the contents of a sealed 
container holding a liquid under the pressure 
of gas in a head space, including a first piercer 
positioned and operable to penetrate the top of 
the container whereby to place the headspace 
of the container in communication with at least 
one gas passageway, and a second piercer 
positioned and operable to penetrate the bot- 
tom of the container whereby to place the 
liquid in communication with a liquid passage- 
way. 

2. Apparatus as claimed in claim 1. in which said 
at least one gas passageway extends through 
a t)ody member, and the first piercer com- 
prises a hollow needle having its proximal end 
mounted in the body and communicating with 
said gas passageway. 

3. Apparatus as claimed in claim 2, in which said 
gas passageway terminates at one end in one 
face of the body member and at its other end 
In an opposite face of the body member. 

4. Apparatus as claimed in any one of the pre- 
ceding claims, in which the gas passageway at 
one end receives a pressure gauge and at its 
other end a pipe having a valve disposed 
therein and able to be placed in communica- 
tion with a source of gas under pressure. 

5. Apparatus as claimed in any one of the pre- 
ceding claims, in which said liquid passageway 
extends through a body member, and the sec- 
ond piercer comprises a hollow needle having 
its proximal end mounted in the body and 
communicating with said liquid passageway. 

6. Apparatus as claimed in claim 5. in which the 
liquid passageway communicates with an elec- 
trochemical cell forming part of a dissolved 
oxygen meter. 

7. Apparatus as claimed in any one of the pre- 
ceding claims, additionally including a platform 
on which said container is able to be seated, 
the platform having a passage therethrough to 
permit the second piercer to be urged into a 



position in which it penetrates the t>ottom of 
the container. 

8. Apparatus as claimed in any one of the pre- 
5 ceding claims, in which said gas and liquid 

passageways each have a capacity of less 
than one cubic centimetre. 

9. A method for testing the contents of a sealed 
10 container holding a liquid under the pressure 

of gas in a headspace. including piercing the 
top of the container and passing gas from the 
headspace through a gas passageway for test- 
ing, and then piercing the bottom of the con- 
is tainer and passing a liquid from the container 
through a liquid passageway for testing. 

10. A method as claimed in claim 9, in which 
between piercing the top of the container and 

20 the bottom of the container the gas pressure in 
the headspace is measured and a counter- 
pressure of gas is applied to the headspace. 

11. A method as claimed in claim 10, in which 
25 after the bottom of the container is pierced 

liquid is withdrawn from the liquid passageway 
and its dissolved oxygen concentration is mea- 
sured. 

30 12. A method as claimed in any one of claims 9 to 
1 1 , in which the container is a can. 

PatentansprUche 

35 1. Vorrichtung zum PrUfen des Inhaltes eines ab- 
gedichteten Behalters, der eine unter dem 
Druck von Gas in einem Kopfraumes stehende 
FlUssigkeit enthalt. mit einer ersten Lochstan- 
ze, die angeordnet und betMtigbar 1st. um die 

40 Oberseite des Behalters zu durchdringen, und 

dadurch den Kopfraum des Behalters mit min- 
destens einem GasdurchlaS in Verbindung zu 
bringen, und einer zweiten Lochstanze. die an- 
geordnet und betatigbar ist, um den Boden 

45 des Behalters zu durchdringen, und dadurch 

die FlUssigkeit mit einem FlUssigkeits-DurchlaB 
in Verbindung zu bringen. 

2. Vorrichtung nach Anspruch 1 , bel der der min- 
50 destens eine GasdurchlaB sich durch ein Ge- 

hauseglied erstreckt und die erste Lochstanze 
eine hohle Nadel umfaBt, deren proximales 
Ende in dem Gehause befestigt ist und mit 
dem GasdurchlaB in Verbindung steht. 

55 

3. Vorrichtung nach Anspruch 2, bei der der Gas- 
durchlaB mit einem Ende in einer FISche des 
GehSusegliedes und mit seinem anderen Ende 
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in einer gegenuberliegenden Rache des Ge- 
hSusegiiedes endet. 

4. Vorrichtung nach einem der vorangehenden 
AnsprGche. bei der der Gasdurchlafi an einem 
Ends ein DruckmeBgerat aufnimmt und an sei- 
nem anderen Ends ein Rohr mit einem darin 
angeordneten Ventil, das mit einer Quelle ei- 
nes unter Druck stehenden Gases In Verbin- 
dung gesetzt werden kann. 

5. Vorrichtung nach einem der vorangehenden 
AnsprOche. bei der der FlUssigkeitsdurchfaB 
sich durch ein Gehauseglied erstreckt und die 
zweite Lochstanze eine Hohlnadel umfaBt, de- 
ren proximales Ende in dem Gehause befestigt 
ist und mit dem FlUssigkeits-DurchlaB in Ver- 
bindung steht 

6. Vorrichtung nach Anspruch 5, bei der der 
Flussigkeits-DurchlaB mit einer einen Teil eines 
MeBinstruments fUr geldsten Sauerstoff bilden- 
den elektrochemischen Zelle in Verbindung 
steht. 

7. Vorrichtung nach einem der vorangehenden 
Anspruche. die zusatzlich eine Platform ent- 
halt. auf welche der Behalter aufgesetzt wer- 
den kann, wobei die Platform einen DurchlaB 
besitzt, um zuzulassen, daB die zweite Loch- 
stanze in eine Stellung gedrangt werden kann, 
in welcher sie den Boden des Behalters durch- 
dringt. 

& Vorrichtung nach einem der vorangehenden 
Anspruche, bei der der Gas- und der 
FlUssigkeits-DurchlaB jeweils eine KapazitSt 
von weniger als 1 cm^ besitzt. 

9. Verfahren zum PrOfen des Inhaltes eines abge- 
dichteten BehStters, der eine unter dem Druck 
eines Gases in einem Kopfraum stehende 
Flussigkeit enthalt, das umfaBt das Durchsto- 
Ben der Oberseite des Behalters und Durchlas- 
sen von Gas zum Prufen von dem Kopfraum 
durch einen Gas-DurchlaB und das darauffol- 
gende DurchstoBen des Bodens des BehMlters 
und Durchlassen einer FIQssigkeit zum PrOfen 
von dem Behalter durch einen FIGssigkeits- 
DurchlaB. 

10. Verfahren nach Anspruch 9, bei dem zwischen 
dem DurchstoBen der Oberseite des Behalters 
und dem der Unterseite des BehSlters der 
Gasdruck in dem Kopfraum gemessen und ein 
Gas-Gegendruck an den Kopfraum angelegt 
wird. 



11. Verfahren nach Anspruch 10, bei dem, nach- 
dem der Boden des BehSlters durchstofien ist, 
FlUssigkeit von dem FlUssigkelts-DurchlaB at>- 
gezogen und seine Konzentration an gel5stem 

5 Sauerstoff gemessen wird. 

12. Verfahren nach einem der AnsprUche 9 bis 11, 
bei dem der BehSlter eine Dose ist. 

70 Revendications 

1. Appareil destine k Tanalyse du contenu d*un 
recipient ^tanche contenant un liquide plac6 
sous pression par du gaz d*un espace mort, 

75 comprenant un premier organe de pergage 

dont la position et le fonctionnement assurent 
la penetration de la partie sup^rieure du reci- 
pient afin que I'espace mort du recipient com- 
munique avec au moins un passage de gaz, et 

20 un second organe de pergage ayant une posi- 

tion et un fonctionnement tels qu'il peut traver- 
ser le fond du recipient afin qu'il mette le 
liquide en communication avec un passage de 
liquide. 

25 

2. Appareil selon la revendication 1, dans lequel 
le passage de gaz au moins est dispose dans 
un organe formant un corps et le premier 
organe de pergage comprend une aiguille 

30 creuse dont Textremite interne est mont^e 
dans le corps et qui communique avec le 
passage de gaz. 

3. Appareil selon la revendication 2, dans lequel 
35 le passage de gaz aboutit h une premiere 

extremite d'une premiere face de I'organe for- 
mant le corps et. h son autre extremity, k une 
face opposSe de I'organe formant le corps. 

40 4, Appareil selon Tune quelconque des revendi- 
cations pr^cedentes, dans lequel le passage 
de gaz place k une premiere extremity com- 
porte un manomfetre et, k son autre extremity, 
comporte un tube ayant une soupape dispos^e 

45 dans le tube et qui peut communiquer avec 
une source de gaz sous pression. 

5. Appareil selon Tune quelconque des revendi- 
cations pr^cedentes, dans lequel le passage 

50 de liquide est forme k travers Torgane du 

corps, et le second organe de pergage com- 
porte une aiguille creuse dont Textremite inter- 
ne est montee dans le corps et qui communi- 
que avec le passage de liquide. 

55 

6. Appareil selon la revendication 5, dans lequel 
le passage de liquide communique avec une 
cellule eiectro-chimique faisant partie d'un or- 
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gane de mesure d'oxyg§ne dissous. 

7. Appareil selon Tune quelconque des revendi- 
catlons pr^c6dentes. comprenant en outre una 
plate-forme sur laquelle peut etre place le reci- s 
plant, la plata-forma ayant un passage qui la 
traverse afin que le second organe da pergage 
puisse etra rapouss^ dans una position dans 
laquelle il traverse le fond du recipient. 

10 

& Appareil selon Tune quelconque des revendi- 
cations prec^dentes, dans lequal des passa- 
ges de gaz et de liquide ont chacun un volume 
inferleur h 1 cm^. 

9. Proc4d4 d*analyse du contenu d'un recipient 
4tanche contenant un liquide sous pression 
d'un gaz d'un espace mort, comprenant le 
pergage de la partie sup^rieure du recipient at 

la transmission du gaz de I'espace mort par un 20 
passage de gaz pour {'analyse, puis le perga- 
ge du fond du recipient et le passage d'un 
liquide du recipient dans un passage de liqui- 
de pour I'analyse. 

2S 

10. Proc6d§ selon la revendication 9, dans lequel, 
entre le pergage de la partie superieure du 
recipient et le pergage de la partie Inf^rieure 
du recipient, la pression du gaz de Taspace 
mort est mesur^e et une contre-pression de 30 
gaz est appllqu^a k I'aspace mort. 

11. Proc§d§ selon la revendication 10, dans lequel, 
apres pergage du fond du recipient, un liquide 

est retlr^ du passage de liquide et sa concen- 35 
tration an oxyg^ne dissous est mesur^e. . 

1Z Proc§d6 selon Tune quelconque des revendi- 
cations 9^11. dans lequel le recipient est une 
boHe. 40 



45 
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